Caffeine suppresses lipopolysaccharide-stimulated BV2 microglial cells by suppressing Akt-mediated NF-κB activation and ERK phosphorylation.
Since the anti-inflammatory effect of caffeine is unclear in microglial cells, we performed whether caffeine attenuates the expression of pro-inflammatory mediators in lipopolysaccharide (LPS)-stimulated BV2 microglial cells. Caffeine substantially suppressed the LPS-induced pro-inflammatory mediators nitric oxide (NO), prostaglandin E(2) (PGE(2)) and tumor necrosis factor-α (TNF-α) in BV2 microglial cells. These effects resulted from the inhibition of their regulatory genes inducible NO synthase (iNOS), cycloxygenase-2 (COX-2) and TNF-α. In addition, caffeine significantly decreased LPS-induced DNA-binding activity of nuclear factor-κB (NF-κB) by suppressing the nuclear translocation of p50 and p65 subunits. A specific NF-κB inhibitor, pyrrolidine dithiocarbamate (PDTC), attenuated the LPS-induced expression of iNOS, COX-2 and TNF-α genes. In addition, we elucidated that inhibition of Akt phosphorylation plays a crucial role in caffeine-mediated NF-κB regulation in LPS-stimulated BV2 microglial cells. Caffeine also attenuated the LPS-induced phosphorylation of extracellular signal-regulated kinase (ERK) and a specific inhibitor of ERK, PD98059, subsequently downregulated the expression of the pro-inflammatory genes iNOS, COX-2 and TNF-α. Taken together, our data indicate that caffeine suppresses the generation of pro-inflammatory mediators, such as NO, PGE(2) and TNF-α as well as their regulatory genes in LPS-stimulated BV2 microglial cells by inhibiting Akt-dependent NF-κB activation and the ERK signaling pathway.